Optimal Online Interactive Service Policy and Pricing Decision with Negative Network Externality by Teng, David C & Chiang, David Ming-Huang
Association for Information Systems 
AIS Electronic Library (AISeL) 
ICEB 2002 Proceedings International Conference on Electronic Business (ICEB) 
Winter 12-10-2002 
Optimal Online Interactive Service Policy and Pricing Decision 
with Negative Network Externality 
David C. Teng 
David Ming-Huang Chiang 
Follow this and additional works at: https://aisel.aisnet.org/iceb2002 
This material is brought to you by the International Conference on Electronic Business (ICEB) at AIS Electronic 
Library (AISeL). It has been accepted for inclusion in ICEB 2002 Proceedings by an authorized administrator of AIS 












,Q RQOLQH LQWHUDFWLYH VHUYLFH LQGXVWULHV FXVWRPHUV¶
XWLOLW\ LVPDLQO\ IURP WKH VHUYLFH UHFHLYHG EXW LW LV DOVR
DIIHFWHG E\ RWKHU FXVWRPHUV¶ DQQR\LQJ EHKDYLRU
$QQR\LQJEHKDYLRULVFRQILJXUHGWRLQFUHDVHWKHXWLOLW\RI
H[WHUQDOLW\ORYLQJ FXVWRPHUV ZKR GR LW EXW RQ WKH
FRQWUDU\UHGXFHWKHXWLOLW\RIH[WHUQDOLW\KDWLQJFXVWRPHUV
7KLV SDSHU SURSRVHV WKH RSWLPDO RQOLQH LQWHUDFWLYH
VHUYLFHSROLF\DQGSULFLQJGHFLVLRQLQWKUHHVHFWLRQV)LUVW
³IRUELGGDQFH´ SROLF\ LV WKH QRUP 6HFRQG ³DOORZDQFH´
SROLF\ LV WKH QRUP 7KLUG ³IRUELGGDQFH´ SROLF\ LV
SDUWLDOO\H[SHFWHG
7KH UHVXOWV FRQWUDGLFW WR VRPH LQWXLWLRQV )LUVW
LQWXLWLRQPD\WHOOXVWKDWQHJDWLYHH[WHUQDOLW\LVKDUPIXOWR
FXVWRPHUV¶XWLOLW\DQGVHUYLFHSURYLGHU¶V UHYHQXHV7KXV
LW LV IDYRUDEOH WR HOLPLQDWH WKH H[WHUQDOLW\ ,Q WKLVSDSHU
³IRUELGGDQFH´ SROLF\ WKDW HOLPLQDWHV WKH DQQR\LQJ
EHKDYLRU LV QRW DOZD\V RSWLPDO :KHQ WKH H[WHUQDOLW\
ORYLQJ VHJPHQW LV ODUJH HQRXJK LW¶V RSWLPDO WR DGRSW
³DOORZDQFH´SROLF\WRGHOLJKWWKLVVHJPHQW
6HFRQGLQWXLWLRQPD\WHOOXVPHHWLQJWKHSUHIHUHQFHRI
WKH PDMRULW\ RI FXVWRPHUV EULQJV WKH PRVW UHYHQXHV ,Q
WKLV SDSHU WKH LQWXLWLRQ PD\ JXLGH WR WKH ZURQJ ZD\












2QOLQH LQWHUDFWLYH VHUYLFHV LQFOXGH DW OHDVW RQOLQH
JDPHV RQOLQH DXFWLRQV DQG RQOLQH FKDW URRPV ,Q WKHVH
LQGXVWULHVWKHFXVWRPHUV¶XWLOLW\LVPDLQO\IURPWKHRQOLQH
LQWHUDFWLYH VHUYLFH UHFHLYHGEXW WKHSUHVHQFHRUEHKDYLRU
RI RWKHU FXVWRPHUV LQ WKH VDPH V\VWHPZLOO DIIHFW LW >@
>@ ,Q RQOLQH JDPHV FKDWWLQJ DQVZHUV RI TXHVWV PD\
UHGXFH RWKHU SOD\HUV¶ IXQ LQ TXHVW VROYLQJ ,Q RQOLQH
DXFWLRQV H[DJJHUDWH RYHUSULFLQJ PD\ ZDVWH SRWHQWLDO
EX\HUV¶ WLPH ,Q RQOLQH FKDW URRPV FRPPHUFLDOO\
SHUVRQDO VHOOLQJ PD\ ZDVWH XVHUV¶ WLPH LI WKH\ DUH QRW
LQWHUHVWHG 7KH XWLOLW\ FKDQJH GXH WR RWKHU FXVWRPHUV¶
SUHVHQFH RU EHKDYLRU LV FDOOHG ³H[WHUQDOLW\´ RWKHU
FXVWRPHUVEULQJ
&XVWRPHUVPD\EULQJSRVLWLYH>@>@RUQHJDWLYH>@
>@ >@ >@ H[WHUQDOLWLHV LQWR WKH V\VWHP WKURXJK
YDULRXV ZD\V )RU H[DPSOH VLJQDOV RI TXDOLW\ XWLOLW\ RI
FRPPXQLFDWLRQ >@ FRQJHVWLRQ >@ FRPSHWLWLRQ IRU
UHVRXUFHV>@SUHVHQFHRIGLIIHUHQWVRFLDOFODVVHV>@RU
LQWHUJURXSXWLOLW\SLUDF\>@$OOPHDQVDERYHFRXOGDOWHU




7KH WHUP ³QHWZRUN H[WHUQDOLW\´ LV JHQHUDOO\
UHFRJQL]HG DIWHU WKH ZRUNV RI >@ DQG >@ 1HWZRUN
H[WHUQDOLW\ LQ QDWXUH LV WKH H[WHUQDOLW\ UHVXOW IURP
HTXLYDOHQWDGRSWLRQGHFLVLRQVE\RWKHUFXVWRPHUV>@>@
7KH OLWHUDWXUH RI QHWZRUN H[WHUQDOLW\ FRXOG EH
FDWHJRUL]HG LQWR WKUHH SDUWV(FRQRPLVWV ILUVWO\ IRFXV RQ
WKH SRVLWLYH DQG GLUHFW QHWZRUN H[WHUQDOLW\ 6HFRQG WKH
SRVLWLYH DQG LQGLUHFW QHWZRUN H[WHUQDOLW\ DOVR DWWUDFWV
VRPH DWWHQWLRQ >@ >@ 7KLUG WKH OLWHUDWXUH >@ WKDW
GLVFXVVHG DERXW QHJDWLYH QHWZRUN H[WHUQDOLW\ LV UDWKHU
OLWWOH,QVXPWKHOLWHUDWXUHLQ(FRQRPLFVODUJHO\IRFXVHG
RQ VRFLDO ZHOIDUH DQG OHVV HPSKDVL]HV WKH PDQDJHULDO
LPSOLFDWLRQVWKDQWKHOLWHUDWXUHLQ0DQDJHPHQW6FLHQFHV
/LWHUDWXUH LQ 0DQDJHPHQW 6FLHQFHV IRFXVHV RQ
QHJDWLYH QHWZRUN H[WHUQDOLWLHV ,I WKH VHUYLFH SURYLGHU
LJQRUHV WKH FRQJHVWLRQ H[WHUQDOLW\ WKH SUREOHP RI












7KLVSDSHUDLPV WR ILQG WKHRSWLPDORQOLQH LQWHUDFWLYH
VHUYLFHSROLF\WRIRUELGRUWRDOORZDQGSULFLQJGHFLVLRQ
ZLWK WKH H[LVWHQFH RI IRUELGDEOH DQQR\LQJ EHKDYLRU LQ
WKUHH VHFWLRQV 6HFWLRQ  DQG)LUVW ³IRUELGGDQFH´
SROLF\ LV WKH QRUP 6HFRQG ³DOORZDQFH´ SROLF\ LV WKH
QRUP7KLUG³IRUELGGDQFH´SROLF\LVSDUWLDOO\H[SHFWHG
7KLV SDSHU DOVR H[DPLQHV WZR LQWXLWLRQV )LUVW
LQWXLWLRQPD\WHOOXVWKDWQHJDWLYHH[WHUQDOLW\LVKDUPIXOWR
FXVWRPHUV¶XWLOLW\DQGVHUYLFHSURYLGHU¶V UHYHQXHV7KXV
LW LV IDYRUDEOH WR HOLPLQDWH WKH H[WHUQDOLW\ 6HFRQG
LQWXLWLRQ PD\ WHOO XV PHHWLQJ WKH SUHIHUHQFH RI WKH
PDMRULW\RIFXVWRPHUVEULQJVWKHPRVWUHYHQXHV

7KH ILUVW LQWXLWLRQ REYLRXVO\ XQGHUYDOXHV WKH
H[WHUQDOLW\ORYLQJ FXVWRPHUV :KHQ H[WHUQDOLW\ORYLQJ
FXVWRPHUVDUHZLOOLQJ WRSD\DKLJKHUSULFH LW¶VSRVVLEO\
PRUH IDYRUDEOH WR DFFRPPRGDWH H[WHUQDOLW\ORYLQJ
FXVWRPHUVRQO\








7KH WRSLF LV UDWKHU LPSRUWDQW LQ LQGXVWULHV VXFK DV
RQOLQH JDPHV RQOLQH DXFWLRQV DQG RQOLQH FKDW URRPV
EHFDXVH YDULRXV EHKDYLRUV PD\ FUHDWH H[WHUQDOLW\ LQ
FXVWRPHUV¶ LQWHUDFWLRQV )RU H[DPSOH H[DJJHUDWH
RYHUSULFLQJ LQ RQOLQH DXFWLRQV PD\ ZDVWH SRWHQWLDO
EX\HUV¶ WLPH DQG JUHDWO\ UHGXFH WKH\ XWLOLW\ DQG WKHQ
DIIHFW WKHLU FKRLFHV DPRQJ VLPLODU VHUYLFH SURYLGHUV
)XUWKHUPRUH VKRXOG WKH RQOLQH LQWHUDFWLYH VHUYLFH





&RPSDUHG ZLWK SDVW OLWHUDWXUH WKH SDSHU FRQILJXUHV
WKDW WKHUH DUH WZR JURXSV RI FXVWRPHUV KDYLQJ GLIIHUHQW




7KH H[WHUQDOLW\ORYLQJ FXVWRPHUV PD\ FDXVH QR
H[WHUQDOLW\ WR H[WHUQDOLW\KDWLQJ FXVWRPHUV LI WKH\ DUH
IRUELGGHQ WRGR WKH DQQR\LQJ EHKDYLRU7KDW LV GLIIHUHQW




³SHVWV´DQG WKH\JHQHUDWH UDWKHU IHZUHYHQXHV WR VHUYLFH
SURYLGHU >@ ,Q WKLV SDSHU WKH H[WHUQDOLW\ORYLQJ
FXVWRPHUV ZHUH WUHDWHG DV QRUPDO FXVWRPHUV JHQHUDWLQJ
WKH VDPH UHYHQXHV DV H[WHUQDOLW\KDWLQJ FXVWRPHUV LI QR
DQQR\LQJEHKDYLRUUHDOWDNHVSODFH
7KH SDSHU SRLQWV RXW D QHZ VRXUFH RI QHJDWLYH
H[WHUQDOLW\DPRQJFXVWRPHUVDQQR\LQJEHKDYLRU7KDWLV
WKH H[WHUQDOLW\ LV DFFRPSDQLHG ZLWK WKH DQQR\LQJ
EHKDYLRU RI WKH H[WHUQDOLW\ORYLQJ FXVWRPHUV ,Q RQOLQH
JDPHV WKH DQVZHUFKDWWLQJ FXVWRPHUV PD\ UHGXFH RWKHU
TXHVWVROYLQJ FXVWRPHUV¶ IXQ 7KH H[WHUQDOLW\ GRHV QRW
FRPHIURPWKHSUHVHQFHRIWKHDQVZHUFKDWWLQJFXVWRPHUV
EXW IURP WKH DQQR\LQJ EHKDYLRU ³FKDWWLQJ WKH DQVZHU´
WKH\GR




7KH UHPDLQGHU RI WKH DUWLFOH LV RUJDQL]HG LQ ILYH
VHFWLRQV 6HFWLRQ  GHVFULEHV WKH PRGHO 6HFWLRQ 
DQDO\]HV WKH RSWLPDO SROLF\ DQG SULFLQJ GHFLVLRQ ZKHQ
IRUELGGDQFH LV WKH QRUP 6HFWLRQ  DQDO\]HV WKH RSWLPDO
SROLF\DQGSULFLQJGHFLVLRQZKHQDOORZDQFH LV WKHQRUP









JURXSV 2QH JURXS LV FRPSRVHG RI H[WHUQDOLW\KDWLQJ
FXVWRPHUVZKRDUHUHSUHVHQWHGDV$JURXSFXVWRPHUVDQG




7KHRQOLQH LQWHUDFWLYH VHUYLFHSURYLGHURQO\FDQ VHWD
VLQJOH SULFH WRZDUG WZR JURXSV RI FXVWRPHUV DQG





VHUYLFH V\VWHP (YHU\ FXVWRPHU MRLQLQJ LQ WKH V\VWHP
REWDLQV XWLOLW\ UHSUHVHQWHG E\ 6 LQ WKHPRGHO DQG SD\V
WKHSULFHUHSUHVHQWHGE\3LQWKHPRGHO
0DQ\ IDFWRUV PD\ EH FRQVLGHUHG DQG H[SHFWHG E\
FXVWRPHUV>@EXWWKHSDSHUDGGUHVVHVXWLOLW\FKDQJHGXH
WR IRUELGGDQFH RU DOORZDQFH RI DQQR\LQJ EHKDYLRU
³'HVLUHG´DQG³DGHTXDWH´DUHWZRVHUYLFHOHYHOV>@7KH
IRUPHU LV WKH VDWLVIDFWRU\ OHYHO DQG WKH ODWWHU LV QRW
GLVVDWLVIDFWRU\ OHYHO %DVHG RQ WKH WZR FRQFHSWV WKUHH
VHFWLRQVDQGFRUUHVSRQGLQJFRQILJXUDWLRQVDUHGHVFULEHG
,Q 6HFWLRQ  ³IRUELGGDQFH´ LV WKH QRUP %JURXS
FXVWRPHUV WUHDW ³IRUELGGDQFH´ DV DGHTXDWH DQG WUHDW
³DOORZDQFH´ DV GHVLUHG 7KHUHIRUH %JURXS FXVWRPHUV
REWDLQ DGGLWLRQDO XWLOLW\ GHQRWHG E\ ( GRLQJ DQQR\LQJ
EHKDYLRUXQGHU WKH ³DOORZDQFH´SROLF\$QDO\VLV LVGRQH
LQ6HFWLRQ
,Q 6HFWLRQ  ³DOORZDQFH ´ LV WKH QRUP %JURXS
FXVWRPHUV WDNH ³DOORZDQFH´ DV DGHTXDWH 7KHUHIRUH QR
DGGLWLRQDO XWLOLW\ ZRXOG EH UHFHLYHG VLQFH DQQR\LQJ
EHKDYLRU LVQRWDSULYLOHJHEXW WDNHQ IRUJUDQWHG2Q WKH




SDUW RI WKH LQGXVWU\ DQG WKH UHPDLQLQJ SDUW VHW
³DOORZDQFH´ SROLF\ %JURXS FXVWRPHUV PD\ VHW D
UHIHUHQFH SRLQW EHWZHHQ ³IRUELGGDQFH´ DQG ³DOORZDQFH´
SROLFLHV7REHPRUH VSHFLILF%JURXSFXVWRPHUVREWDLQ
DGGLWLRQDO XWLOLW\ GHQRWHG E\ H    IDFLQJ ³DOORZDQFH´
SROLF\ DQG ORVH XWLOLW\ GHQRWHG E\ H   IDFLQJ
³IRUELGGDQFH´SROLF\$QDO\VLVLVGRQHLQ6HFWLRQ
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)RU H[DPSOH WKHUH DUH  %JURXS FXVWRPHUV GRLQJ
DQQR\LQJ EHKDYLRU LQ WKH V\VWHP DQG HYHU\ $JURXS
FXVWRPHU¶V XWLOLW\ LV 6 3 1 A  DQG HYHU\ %JURXS
FXVWRPHU¶V XWLOLW\ LV 6 3 ( XQGHU WKH VHWWLQJ RI
6HFWLRQ  7KH XWLOLWLHV IURP GLIIHUHQW VRXUFHV DUH





6 HYHU\ FXVWRPHU¶V XWLOLW\ IURP WKH RQOLQH LQWHUDFWLYH
VHUYLFHV\VWHP










6HFWLRQ    PDQLSXODWH WKH XWLOLW\ DGGLWLRQ DQG
VXEWUDFWLRQ WKRVH GXH WR IRUELGGDQFH RU DOORZDQFH RI
FDQFDQQRW GRLQJ DQQR\LQJ EHKDYLRU IRU %JURXS
FXVWRPHUV 7KH SROLF\ DQG SULFH VHW E\ WKH RQOLQH
LQWHUDFWLYHVHUYLFHSURYLGHUDUHGHFLVLRQYDULDEOHVDQGWKH
³MRLQRUQRW´ GHFLVLRQV PDGH E\ FXVWRPHUV DUH
HQGRJHQRXVYDULDEOHV7KHUHYHQXHUHFHLYHGE\WKHRQOLQH
LQWHUDFWLYH VHUYLFH SURYLGHU LV WKH PDLQ GHSHQGHQW
YDULDEOH
6(1 A  DUHJLYHQSRVLWLYHQXPEHUVDQG01&DUH
JLYHQSRVLWLYHLQWHJHUV)XUWKHUPRUH3LVUHVWULFWHGWREH
SRVLWLYH
,I WKH FXVWRPHUV FKRRVH LQ VHTXHQFH WKHQ $ B  LV
GHQRWHG WR WKH L C D  FXVWRPHU FKRRVLQJ LQ $JURXS




7KH VFHQDULRV WR EH GLVFXVVHG DOO IROORZ WKH VDPH
SURFHGXUHRIWKHHYHQWV
)LUVW WKH RQOLQH LQWHUDFWLYH VHUYLFH SURYLGHU VHWV WKH
EHKDYLRU SROLF\ DV ³IRUELGGDQFH´ RU ³DOORZDQFH´ DQG
PHDQZKLOHVHWVDVLQJOHSULFHWRHYHU\FXVWRPHU
6HFRQG DOO %JURXS FXVWRPHUV DV D ZKROH FKRRVH
ZKHWKHUWRMRLQWKHVHUYLFHV\VWHPRUQRW7KLVFRXOGEH
UHOD[HGDW
7KLUG DOO $JURXS FXVWRPHUV DV D ZKROH FKRRVH
ZKHWKHUWRMRLQWKHVHUYLFHV\VWHPRUQRW7KLVFRXOGEH
UHOD[HGDW





,Q  %JURXS FXVWRPHUV DUH DVVXPHG WR FKRRVH
VLPXOWDQHRXVO\ DQG PDNH WKH VDPH GHFLVLRQ $IWHU %
JURXS FXVWRPHUV¶ FKRLFHV $JURXS FXVWRPHUV DUH
DVVXPHG WR FKRRVH VLPXOWDQHRXVO\ DQG PDNH WKH VDPH
GHFLVLRQ
,QZHSURYH WKDW VDPHJURXSFXVWRPHUVDOOPDNH




,Q LQWXLWLRQV WKH RQOLQH LQWHUDFWLYH VHUYLFH SURYLGHU
VKRXOG PHHW WKH SUHIHUHQFH RI WKH PDMRULW\:KHQ HDFK
VHJPHQW DORQH FDQ ILOO WKH FDSDFLW\ FRPSOHWHO\PHHWLQJ
SUHIHUHQFH RI HLWKHU RQH VHJPHQW LV HTXDOO\ RSWLPDO
)LJXUHLOOXVWUDWHVWKHWKLQNLQJ
)LJXUH 7KHRSWLPDOSROLF\LQLQWXLWLRQ
,Q )LJXUH    DQG  ³$/´ LV DVVLJQHG ZKHQ WKH
RSWLPDOSROLF\LV³DOORZDQFH´DQG³)2´LVDVVLJQHGZKHQ





,Q RQOLQH JDPHV RQOLQH DXFWLRQV DQG RQOLQH FKDW
URRPV PRVW VHUYLFH SURYLGHUV IRUELG FKHDWLQJ DQG
WKUHDWHQLQJ (YHU\ FXVWRPHU NQRZV WKH QRUP DQG WDNHV
³IRUELGGDQFH´SROLF\DVJUDQWHG




,Q WKLV VHWWLQJ HYHU\ %JURXS FXVWRPHU¶V XWLOLW\ LV
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:KHQ ³IRUELGGDQFH´ LV WKH QRUP WKH RQOLQH
LQWHUDFWLYH VHUYLFH SURYLGHU FDQQRW RQO\ DWWUDFW$JURXS




$FFRUGLQJ WR 7DEOH  LW¶V REYLRXV WKDW XQGHU DQ\
SROLF\ WKH UHVHUYDWLRQ SULFH RI %JURXS FXVWRPHUV LV
DOZD\VQR VPDOOHU WKDQ WKH UHVHUYDWLRQSULFHRI$JURXS
FXVWRPHUV7KXVQRSULFHH[FHHGVWKHUHVHUYDWLRQSULFHRI
%JURXSFXVWRPHUVEXWDW WKH VDPH WLPHQRWH[FHHGV WKH
UHVHUYDWLRQ SULFH RI $JURXS FXVWRPHUV /HPPD  LV
SURYHG
:LWK /HPPD  SURYHG WKH RQOLQH LQWHUDFWLYH VHUYLFH
SURYLGHU VKRXOG WUHDW %JURXS FXVWRPHUV DV WKH PDLQ
VHJPHQWDQGWU\WRVHUYHWKHPLQWKHILUVWSULRULW\
%HFDXVHWKHVL]HVGHQRWHGE\01RIWZRJURXSVRI
FXVWRPHUVDQG WKHFDSDFLW\ GHQRWHGE\&RI WKHRQOLQH




6FHQDULR 1 &DQG0 1 &
6FHQDULR 1 &DQG0 1 &
6FHQDULR 1 &DQG0 1 &

6FHQDULR 1 &0 1 &
,Q VFHQDULR WKHFDSDFLW\FRXOGEH ILOOHGFRPSOHWHO\













FXVWRPHUV 7KH V\VWHP FRXOG RQO\ DWWUDFW %JURXS
FXVWRPHUV WR FRPSOHWHO\ ILOO WKH FDSDFLW\ 7KXV WKH
UHYHQXHVZRXOGEH&6 (
:KHQ ³IRUELGGDQFH´ SROLF\ LV DGRSWHG WKH SULFH FDQ
EHVHWDW3 6ZKLFK LV WKHPLQLPXPRI WKHUHVHUYDWLRQ
SULFHV RI ERWK JURXSV RI FXVWRPHUV 7KH V\VWHP FRXOG
DWWUDFW ERWK JURXSV RI FXVWRPHUV WR FRPSOHWHO\ ILOO WKH
FDSDFLW\7KXVWKHUHYHQXHVZRXOGEH&6
)RU &6 ( &6 WKH RSWLPDO SROLF\ LV
³DOORZDQFH´DQG WKHRSWLPDOSULFH LV3 6 (7KHRUHP
LVSURYHG
7KH PDQDJHULDO LPSOLFDWLRQ RI 7KHRUHP  LV IXUWKHU





6FHQDULR 1 &0 1 &
,Q VFHQDULR  WKH FDSDFLW\ FRXOG QRW EH ILOOHG
FRPSOHWHO\ E\ RQO\ %JURXS FXVWRPHUV EXW FRXOG EH
ILOOHG FRPSOHWHO\E\ WZRJURXSVRI FXVWRPHUV7KXV WKH
RQOLQHLQWHUDFWLYHVHUYLFHSURYLGHUVKRXOGVHWWKHSULFHWR
EDODQFH WKH DGGLWLRQDO UHYHQXHV IURP DWWUDFWLQJ$JURXS






















FXVWRPHUV 7KH V\VWHP FRXOG RQO\ DWWUDFW %JURXS
FXVWRPHUV WRILOOSDUWRI WKHFDSDFLW\7KXV WKHUHYHQXHV
ZRXOGEH16 (
:KHQ³DOORZDQFH´SROLF\LVDGRSWHGWKHSULFHFDQEH
VHW DW 3 6 11 Q  ZKLFK LV WKH PLQLPXP RI WKH
UHVHUYDWLRQ SULFHV RI ERWK JURXSV RI FXVWRPHUV 7KH
V\VWHP FRXOG DWWUDFW ERWK JURXSV RI FXVWRPHUV WR
FRPSOHWHO\ILOOWKHFDSDFLW\7KXVWKHUHYHQXHVZRXOGEH
&6 11 Q 
:KHQ ³IRUELGGDQFH´ SROLF\ LV DGRSWHG WKH SULFH FDQ
EHVHWDW3 6ZKLFK LV WKHPLQLPXPRI WKHUHVHUYDWLRQ
SULFHV RI ERWK JURXSV RI FXVWRPHUV 7KH V\VWHP FRXOG
DWWUDFW ERWK JURXSV RI FXVWRPHUV WR FRPSOHWHO\ ILOO WKH
FDSDFLW\7KXVWKHUHYHQXHVZRXOGEH&6
)RU &6 &6 11 Q  WKH RSWLPDO SROLF\ DQG















MXGJHG E\ FRPSDULQJ WKH JDLQ IURP DWWUDFWLQJ PRUH
FXVWRPHUV 0 RI $JURXS FXVWRPHUV DQG WKH ORVV IURP

ORZHULQJSULFH WR DWWUDFW WKH DGGLWLRQDO FXVWRPHUV:KHQ
WKHJDLQLVODUJHUWKDQWKHORVVLW¶VRSWLPDOWRVHWSROLF\DV
³IRUELGGDQFH´ DQG VHW WKH SULFH 3 6 WR DWWUDFW ERWK
JURXSVRIFXVWRPHUV2WKHUZLVHLW¶VRSWLPDOWRVHWSROLF\
DV³DOORZDQFH´DQGVHWWKHSULFH3 6 (RQO\WRDWWUDFW
%JURXS FXVWRPHUV HYHQ WKH FDSDFLW\ LV RQO\ SDUWLDOO\
ILOOHG

6FHQDULR 0 &1 &0 1 &
,QVFHQDULRWKHVL]HRIWKHZKROHPDUNHWLVEHORZWKH
















FXVWRPHUV 7KH V\VWHP FRXOG RQO\ DWWUDFW %JURXS
FXVWRPHUV WRILOOSDUWRI WKHFDSDFLW\7KXV WKHUHYHQXHV
ZRXOGEH16 (
:KHQ³DOORZDQFH´SROLF\LVDGRSWHGWKHSULFHFDQEH
VHW DW 3 6 11 Q  ZKLFK LV WKH PLQLPXP RI WKH
UHVHUYDWLRQ SULFHV RI ERWK JURXSV RI FXVWRPHUV 7KH
V\VWHPFRXOGDWWUDFWERWKJURXSVRIFXVWRPHUVWRILOOVWLOO
RQO\SDUWRIWKHFDSDFLW\7KXVWKHUHYHQXHVZRXOGEH0
16 11 Q 
:KHQ ³IRUELGGDQFH´ SROLF\ LV DGRSWHG WKH SULFH FDQ
EHVHWDW3 6ZKLFK LV WKHPLQLPXPRI WKHUHVHUYDWLRQ
SULFHVRIERWKJURXSVRIFXVWRPHUVWRDWWUDFWERWKJURXSV
RI FXVWRPHUV WR ILOO VWLOO RQO\ SDUW RI WKH FDSDFLW\7KXV
WKHUHYHQXHVZRXOGEH0 16
)RU 0 16 0 16 11 Q  WKH RSWLPDO
SROLF\DQGSULFLQJGHFLVLRQRQO\GHSHQGVRQZKHWKHU0
16LVODUJHUWKDQ16 (






















,Q RQOLQH JDPHV RQOLQH DXFWLRQV DQG RQOLQH FKDW
URRPV PRVW VHUYLFH SURYLGHU DOORZ FXVWRPHUV LGOH DQG
QRWUHVSRQGWRRWKHUV¶LQTXLU\(YHU\FXVWRPHUNQRZVWKH
QRUPDQGWDNHV³DOORZDQFH´SROLF\DVJUDQWHG
1RZ %JURXS FXVWRPHUV WUHDW ³DOORZDQFH´ SROLF\ DV
WKH EDVHOLQH DQG WKH ULJKW WKH\ RZQ7KHUHIRUH%JURXS
FXVWRPHUV¶ XWLOLW\ GURSV WR 6 ( IDFLQJ ³IRUELGGDQFH´
SROLF\7KXV%JURXSFXVWRPHUV¶XWLOLW\LVQROHVVWKDQ$
JURXS FXVWRPHUV¶ XWLOLW\ IDFLQJ ³DOORZDQFH´ SROLF\ EXW












$ 6 6 11 Q  6
% 6 ( 6
)LYH VFHQDULRV ZKLFK UHJDUG WKH UHODWLYH VL]HV RI 0
DQG1DQG&DUHDQDO\]HGWRILQGWKHRSWLPDOSROLF\DQG
SULFLQJ GHFLVLRQ 7DEOH  FRXOG LOOXVWUDWH WKH VHWWLQJV RI
ILYHVFHQDULRV
7DEOH 7KHSDUDPHWHUVHWWLQJVLQ6HFWLRQ
6FHQDULR 0 &1 &DQG0 1 &
6FHQDULR 0 &1 &DQG0 1 &
6FHQDULR 0 &1 &DQG0 1 &
6FHQDULR 0 &1 &DQG0 1 &
6FHQDULR 0 &1 &DQG0 1 &

6FHQDULR 0 &1 &0 1 &
,Q VFHQDULR  HDFK JURXS RI FXVWRPHUV DORQH FDQ ILOO
























7KH SURRI RI 7KHRUHP  LV VLPLODU WR WKH SURRIV LQ
6HFWLRQ
$FFRUGLQJ WR 7KHRUHP  WDUJHWLQJ RQ HDFK JURXS RI
FXVWRPHUV FRXOG UHDFK WKH RSWLPDOLW\ ZKHQ HDFK JURXS
DORQHFDQFRPSOHWHO\ILOOWKHFDSDFLW\

6FHQDULR 0 &1 &0 1 &
,Q VFHQDULR  $JURXS FXVWRPHUV DORQH FDQ





1 & WKH RSWLPDO SROLF\ LV ³IRUELGGDQFH´ DQG WKH
RSWLPDOSULFHLV3 6

7KH SURRI RI 7KHRUHP  LV VLPLODU WR WKH SURRIV LQ
6HFWLRQ
)XUWKHU WKH LPSOLFDWLRQ RI 7KHRUHP  LV GLVFXVVHG
:KHQ $JURXS FXVWRPHUV DORQH FDQ FRPSOHWHO\ ILOO WKH
FDSDFLW\ LW¶V RSWLPDO WR DGRSW ³IRUELGGDQFH´ SROLF\ DQG
VHW WKH SULFH 3 6 7KDW LV IRFXVLQJ RQ $JURXS
FXVWRPHUVFRXOGJHQHUDWHWKHPD[LPDOUHYHQXHV

6FHQDULR 0 &1 &0 1 &
,QVFHQDULR%JURXSFXVWRPHUVDORQHFDQFRPSOHWHO\
ILOO WKH FDSDFLW\ 7KH RSWLPDO SROLF\ LV ³DOORZDQFH´ DQG








7KH SURRI RI 7KHRUHP  LV VLPLODU WR WKH SURRIV LQ
6HFWLRQ
$FFRUGLQJ WR7KHRUHP LW¶VRSWLPDO WR VHWSROLF\DV




6FHQDULR 0 &1 &0 1 &
,Q VFHQDULR  HDFK JURXS RI FXVWRPHUV FDQ RQO\ ILOO






1XPEHU 3ROLF\ 3ULFLQJ 5HYHQXHV
 $OORZDQFH 3 6 16
 $OORZDQFH 3 6 11 Y  &6 11 Y 
 )RUELGGDQFH 3 6 06
 )RUELGGDQFH 3 6 ( &6 (
7KH RSWLPDO SROLF\ DQG SULFLQJ GHFLVLRQ FRPELQDWLRQ
LVWKHRQHOHDGLQJWRWKHPD[LPDOUHYHQXHV

6FHQDULR 0 &1 &0 1 &
,Q VFHQDULR  HDFK JURXS RI FXVWRPHUV FDQ RQO\ ILOO
SDUW RI WKH FDSDFLW\ (YHQ ERWK JURXSV RI FXVWRPHUV






1XPEHU 3ROLF\ 3ULFLQJ 5HYHQXHV
 $OORZDQFH 3 6 16
 $OORZDQFH 3 6 11 Y  0 1611 Y 
 )RUELGGDQFH 3 6 06
 )RUELGGDQFH 3 6 ( 0 16 (





DQG 1 & :KHQ 1 0 DQG
Z1





DQG 1 & :KHQ 1 0 DQG
[1























H[FHSWWKHWZRDUHDVD ^ DQGD _ LQ)LJXUHHJLQDUHDD ^ 
³IRUELGGDQFH´SROLF\LVRSWLPDOZKHQ0 16 (
167KHFDVHLVFRQWUDGLFWRU\WRLQWXLWLRQ
:KHQ ³DOORZDQFH´ SROLF\ LV WKH QRUP WKH LQWXLWLRQ







6RPH FXVWRPHUV PD\ VHHN RWKHUV¶ SHUVRQDO GDWD LQ
WKHLULQWHUHVW,QRQOLQHJDPHVRQOLQHDXFWLRQVDQGRQOLQH
FKDW URRPV VRPH VHUYLFH SURYLGHUV IRUELG WKH EHKDYLRU
DQG RWKHUV DOORZ WKDW 7KXV FXVWRPHUV WDNH QHLWKHU
³IRUELGGDQFH´ QRU ³DOORZDQFH´ SROLF\ DV JUDQWHG 7KLV
UHDOLW\ LQ SUDFWLFH LV FDOOHG ³SDUWLDOO\ H[SHFWHG´ LQ WKLV
SDSHU
%JURXS FXVWRPHUV IDFLQJ ³DOORZDQFH´ SROLF\ ZRXOG
IHHOEHWWHUWREHDOORZHGWRGRWKHEHKDYLRUWKH\ORYH,Q
WKH PRGHO %JURXS FXVWRPHUV¶ XWLOLW\ ZRXOG UDLVH
GHQRWHG E\ H ^  ZKHQ %JURXS FXVWRPHUV IDFH
³DOORZDQFH´SROLF\
2Q WKH RWKHU KDQG %JURXS FXVWRPHUV IDFLQJ
³IRUELGGDQFH´ SROLF\ ZRXOG IHHO VRPHKRZ GLVDSSRLQWHG
WREHIRUELGGHQWRGRWKHEHKDYLRUWKH\ORYH,QWKHPRGHO
%JURXS FXVWRPHUV¶ XWLOLW\ ZRXOG GURS GHQRWHG E\ H _ 
ZKHQ%JURXSFXVWRPHUVIDFH³IRUELGGDQFH´SROLF\















$ 6 6 11 `  6
% 6 H a  6 H b 
)LYH VFHQDULRV ZKLFK UHJDUG WKH UHODWLYH VL]HV RI 0
DQG1DQG&DUHDQDO\]HGWRILQGWKHRSWLPDOSROLF\DQG
SULFLQJ GHFLVLRQ 7DEOH  FRXOG LOOXVWUDWH WKH VHWWLQJV RI
ILYHVFHQDULRV
7DEOH 7KHSDUDPHWHUVHWWLQJVLQ6HFWLRQ
6FHQDULR 0 &1 &DQG0 1 &
6FHQDULR 0 &1 &DQG0 1 &
6FHQDULR 0 &1 &DQG0 1 &
6FHQDULR 0 &1 &DQG0 1 &
6FHQDULR 0 &1 &DQG0 1 &

6FHQDULR 0 &1 &0 1 &
,Q VFHQDULR  HDFK JURXS RI FXVWRPHUV DORQH FDQ
FRPSOHWHO\ ILOO WKH FDSDFLW\ ,W¶V RSWLPDO WR DGRSW
³DOORZDQFH´ SROLF\ WR DWWUDFW%JURXS FXVWRPHUV DQG VHW
SULFHDW3 6H c 

7KHRUHP
:KHQ³IRUELGGDQFH´ LV SDUWLDOO\ H[SHFWHG DQG0 &
DQG 1 & WKH RSWLPDO SROLF\ LV ³DOORZDQFH´ DQG WKH
RSWLPDOSULFHLV3 6 H d 

7KH SURRI RI 7KHRUHP  LV VLPLODU WR WKH SURRIV LQ
6HFWLRQ
)XUWKHU WKH LPSOLFDWLRQ RI 7KHRUHP  LV GLVFXVVHG
$OWKRXJKPHHWLQJSUHIHUHQFHRIHLWKHUJURXSRIFXVWRPHUV
FRXOGFRPSOHWHO\ILOOWKHFDSDFLW\LW¶VRSWLPDOWRPHHW%
JURXS FXVWRPHUV¶ SUHIHUHQFH IRU WKHLU KLJK XWLOLW\
SHUFHLYHG6H c 6

6FHQDULR 0 &1 &0 1 &









>  WKH RSWLPDO













7KHRUHPV  DQG  FRXOG EH DSSOLHG LQ VLWXDWLRQV
WKDWPDUNHWLVGLYLGHGLQWRDKLJKHQGVHJPHQWZLWKIHZHU
FXVWRPHUV DQG D ORZHQG VHJPHQWZLWKPRUH FXVWRPHUV
,Q VXFK VLWXDWLRQV RQO\ DWWUDFWLQJ RQH JURXS RI WKH WZR
JURXSV RI FXVWRPHUV LV RSWLPDO E\ VHUYLQJ WKH KLJKHQG
VHJPHQWDQGFKDUJLQJWKHPDKLJKHUSULFHRUVHUYLQJWKH
ORZHQG VHJPHQW DQG FKDUJLQJ WKHP D ORZHU SULFH ,W¶V
ZRUWK\WRSD\DWWHQWLRQWKDWWKHPRGHODSSOLHVPRVWZKHQ
WKH KLJKHQG FXVWRPHUV ZRXOG GR VRPH DQQR\LQJ
EHKDYLRUWRUHGXFHORZHQGFXVWRPHUV¶XWLOLW\






:KHQ³IRUELGGDQFH´ LV SDUWLDOO\ H[SHFWHG DQG0 &
DQG 1 & WKH RSWLPDO SROLF\ LV ³DOORZDQFH´ DQG WKH
RSWLPDOSULFHLV3 6 H d 

7KH SURRI RI 7KHRUHP  LV VLPLODU WR WKH SURRIV LQ
6HFWLRQ

6FHQDULR 0 &1 &0 1 &

,QVFHQDULRHDFKJURXSRIFXVWRPHUVDORQHFDQRQO\
ILOO SDUW RI WKH FDSDFLW\ %RWK JURXSV RI FXVWRPHUV FDQ
FRPSOHWHO\ILOO WKHFDSDFLW\1RZWKHSROLF\DQGSULFLQJ





1XPEHU 3ROLF\ 3ULFLQJ 5HYHQXHV
 $OORZDQFH 3 6 H c  16 H c 
 $OORZDQFH 3 6 11 f  &6 11 f 
 )RUELGGDQFH 3 6 06
 )RUELGGDQFH 3 6 H g  &6 H g 
7KH RSWLPDO SROLF\ DQG SULFLQJ GHFLVLRQ FRPELQDWLRQ
LVWKHRQHOHDGLQJWRWKHPD[LPDOUHYHQXHV

6FHQDULR 0 &1 &0 1 &
,QVFHQDULRHDFKJURXSRIYFXVWRPHUVDORQHFDQRQO\
ILOO SDUW RI WKH FDSDFLW\ (YHQ ERWK JURXSV RI FXVWRPHUV






1XPEHU 3ROLF\ 3ULFLQJ 5HYHQXHV
 $OORZDQFH 3 6 H h  16 H h 
 $OORZDQFH 3 6 11 i  0 1611 i 
 )RUELGGDQFH 3 6 06
 )RUELGGDQFH 3 6 H j  0 16 H j 




8QGHU WKH VHWWLQJ IRUELGGDQFH LV SDUWLDOO\ H[SHFWHG









8QGHU WKH VHWWLQJ IRUELGGDQFH LV SDUWLDOO\ H[SHFWHG


















,W¶V VXUSULVLQJ WKDW WKH SROLF\ DQG SULFLQJ GHFLVLRQ
PDGH E\ LQWXLWLRQ )LJXUH  FRXOG GHYLDWH IURP
RSWLPDOLW\ZKHQ0 &DQG1 &%HVLGHV³DOORZDQFH´
SROLF\FRXOGEHRSWLPDOHYHQZKHQWKHH[WHUQDOLW\KDWLQJ






:KHQ FXVWRPHUV LQ UHDOLW\ DUH RI WZR GLVWLQFW JURXSV
ZLWKRSSRVLWHSUHIHUHQFHVIROORZLQJWKHLQWXLWLRQ)LJXUH





SUHVHQWV WKUHH GHFLVLRQ VXSSRUW ILJXUHV )LJXUH   
,W¶VFRQYHQLHQWWRMXGJHWKHRSWLPDOSROLF\WRDOORZRUWR
IRUELG DQG FRUUHVSRQGLQJ RSWLPDO SULFH ZLWK WKH WKUHH
ILJXUHVZKHQSDUDPHWHUV¶YDOXHVDUHNQRZQ
7KH UHVXOWV FRQWUDGLFW WR VRPH LQWXLWLRQV )LUVW
LQWXLWLRQPD\WHOOXVWKDWQHJDWLYHH[WHUQDOLW\LVKDUPIXOWR
FXVWRPHUV¶XWLOLW\DQGVHUYLFHSURYLGHU¶V UHYHQXHV7KXV
LW LV IDYRUDEOH WR HOLPLQDWH WKH H[WHUQDOLW\ ,Q WKLVSDSHU
³IRUELGGDQFH´ SROLF\ WKDW HOLPLQDWHV WKH DQQR\LQJ
EHKDYLRU LV QRW DOZD\V RSWLPDO :KHQ WKH H[WHUQDOLW\
ORYLQJ VHJPHQW LV ODUJH HQRXJK LW¶V RSWLPDO WR DGRSW
³DOORZDQFH´SROLF\WRGHOLJKWWKLVVHJPHQW
6HFRQGLQWXLWLRQPD\WHOOXVPHHWLQJWKHSUHIHUHQFHRI
WKH PDMRULW\ RI FXVWRPHUV EULQJV WKH PRVW UHYHQXHV ,Q
WKLV SDSHU WKH LQWXLWLRQ PD\ JXLGH WR WKH ZURQJ ZD\
HVSHFLDOO\ZKHQ³IRUELGGDQFH´SROLF\LVWKHQRUP
7KLV SDSHU FRQIRUPV WR UHFHQW HPSLULFDO UHVHDUFKHV
DQG DOVR PDQLIHVWV LWV XQLTXHQHVV >@ SRLQWHG RXW WKDW
H[WHUQDOLW\FDXVHGE\FXVWRPHUV¶EHKDYLRULVUHODWHGZLWK
VLWXDWLRQ FRQWH[W ³DOORZDQFH´ SROLF\ RU ³IRUELGGDQFH´
SROLF\ 7KH SDSHU LV D WULDO WR LQFRUSRUDWH 0DUWLQ¶V
RSLQLRQ LQWR PRGHO DQDO\VLV 7KLV SDSHU EDVHV RQ
³FXVWRPHUFHQWULF´FRQFHSW >@ WRDQDO\]H WKH LQIOXHQFH
RI VHUYLFH SROLF\ RQ FXVWRPHUV¶ XWLOLW\ 7KH SUHVHQWHG
PRGHO LQFOXGHV FRQIOLFWLQJ DWWULEXWHV RSSRVLWH


















PRGHO FDQ EH H[WHQGHG WR WKH WZR RQOLQH LQWHUDFWLYH
VHUYLFHSURYLGHUV¶FDVHDQGWKHJDPHWKHRU\ZRXOGDSSO\
WRRIIHUPRUHLQVLJKWVRIWKHLVVXHLQFRPSHWLWLRQV
6HFRQG WKH DVVXPSWLRQ WKDW $JURXS FXVWRPHUV DOO








>@ %HQVDLG % 	 /HVQH -3 ³'\QDPLF PRQRSRO\ SULFLQJ
ZLWK QHWZRUN H[WHUQDOLWLHV´ ,QWHUQ - RI ,QG 2UJDQ

>@ &DEUDO /0% 	 6DODQW '- 	 :RURFK *$





>@ &KLDQJ '0 	 7HQJ '& ³1HWZRUN H[WHUQDOLWLHV
EHWZHHQ WZR JURXSV RI FXVWRPHUV´ 178 0DQDJHPHQW
5HY
>@ )DUUHOO - 	 6DORQHU * ³6WDQGDUGL]DWLRQ FRPSDWLELOLW\
DQGLQQRYDWLRQ´5DQG-RI(FRQ
>@ )UH\WDJ39	&ODUNH$+³%XVLQHVVWREXVLQHVVPDUNHW
VHJPHQWDWLRQ´ ,QG 0DUNHWLQJ 0DQDJHPHQW 

>@ -RKQVRQ 0' ³0RGHOLQJ FKRLFH VWUDWHJLHV IRU




>@ .DW] 0/ 	 6KDSLUR & ³1HWZRUN H[WHUQDOLWLHV
FRPSHWLWLRQ DQG FRPSDWLELOLW\´ $P (FRQ 5HY

>@.RWOHU 3 	 /HRQJ 60 	 $QJ 6+ 	 7DQ &7




>@0DUWLQ &/ ³&RQVXPHUWRFRQVXPHU UHODWLRQVKLSV
6DWLVIDFWLRQZLWKRWKHUFRQVXPHUV¶SXEOLFEHKDYLRU´-RI
&RQVXPHU$IIDLUV
>@0F)DGGHQ ' ³&KRLFH WKHRU\ DSSURDFK WR PDUNHW
UHVHDUFK´0DUNHWLQJ6FL
>@5LJJLQV)-	.ULHEHO&+	0XNKRSDGK\D\7³7KH
JURZWK RI LQWHURUJDQL]DWLRQDO V\VWHPV LQ WKH SUHVHQFH RI
QHWZRUNH[WHUQDOLWLHV´0DQDJHPHQW6FL

>@6KHWK -1 	 6LGRGLD 56 	 6KDUPD $ ³7KH
DQWHFHGHQWV DQG FRQVHTXHQFHV RI FXVWRPHUFHQWULF
PDUNHWLQJ´ - RI WKH $FDGHP\ RI 0DUNHWLQJ 6FL

>@:HVWODQG -& ³&RQJHVWLRQ DQG QHWZRUN H[WHUQDOLWLHV LQ
WKH VKRUW UXQ SULFLQJ RI LQIRUPDWLRQ V\VWHP RQOLQH
LQWHUDFWLYH VHUYLFHV´ 0DQDJHPHQW 6FL 

>@=HLWKDPO 9$ 	 %HUU\ // 	 3DUDVXUDPDQ $ ³7KH
QDWXUHDQGGHWHUPLQDQWVRIFXVWRPHUH[SHFWDWLRQVRIRQOLQH
LQWHUDFWLYHVHUYLFHV´-RIWKH$FDGHP\RI0DUNHWLQJ6FL




